Decreased gene expression of glial and neuronal glutamate transporters after chronic antipsychotic treatment in rat brain.
Post-mortem studies in schizophrenic patients revealed alterations in glutamate transporter gene expression. The question concerning a possible influence of chronic antipsychotic treatment on these gene expressions, however, remained open. In this study, 11 rats per group were treated with either haloperidol (1.5 mg/kg per day) or clozapine (45 mg/kg per day) over a period of 6 months in doses comparable to clinic application. Gene expression of glial glutamate transporter EAAT2 and the predominantly neuronal glutamate transporter EAAT3 were examined by in situ hybridization. Clozapine significantly downregulated EAAT2 in hippocampal CA1 and parietal cortex and EAAT3 in the cingulate cortex compared to the expression upon haloperidol treatment and controls. Additionally, clozapine decreased EAAT2 in temporal, cingulate and frontal cortex and downregulated EAAT3 in cingulate and infralimbic cortex, striatum and hippocampal CA1 and CA2 compared to controls. Haloperidol downregulated EAAT2 in cingulate and frontal cortex and reduced EAAT3 in nucleus accumbens, infralimbic cortex and hippocampal CA2. We hypothesize that glutamate transporter downregulation by neuroleptics increases glutamatergic action at the postsynaptic neuron and thereby may be related to beneficial antipsychotic effects and side effects.